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EXPANDABLE WHEEL ASSEMBLY BACKGROUND OF THE | NVENTI ON

This invention relates generally to wheel assenblies for toy vehicles
and particularly to a 5 wheel that expands when accelerated or run at a
hi gh rate of speed. _ Wheel extensions and expandabl e
wheel s of various typesiare known that provi de added traction or
wheel dianeter to overcone obstacles or to sinply 10 change the

- appearance of the vehicle. To extend. proj ections fromthe wheels or
expand the di aneter of the wheel itself, actuators were used that
i ncl ude gear nechani sns or canmm ng neans such as those disclosed in
U S. Patent Nos. 4,773,889 and 15 4,601,519. . Thus, it is desirable to
have a wheel “t hat expagg? t r stance is applied
to the vehicle or wheel assenbly an £h ﬁhﬁFe AE8""{‘ﬁﬁgonpl|cated mechani sm
to effect the change. SUNNARY OF THE | NVENTI ON 20 . A
wheel assenbly gRcREROUNDNOP wHENINOENTION present invention expands in
response to centrifugal force that results fromrapid accel eration or
hi gh rates of speed. Such a wheel assenbly includes an axl e

having a first end and a Thisndneedtianf reiatesdSgehelrajldynéed wheelle axl e af

o near the firgl ghfliide ror +3§°0RH1BYBESUARORLEY 1BYILISG A, and a web

spanni ng ween and™j Oi ne rst second
hub, havingSa CEhgﬁhltbéﬁtF&EanﬁﬁavhénoBFﬁGﬁeF?tﬁﬂoﬁrtNénaﬂﬁe% Righsponse

to centrifugal fgteeokndpgesd.by
Wheel extensions and expandable wheels of

various types are known that provide added traction
or wheel diameter to overcome obstacles or to simply

10 change the appearance of the vehicle. To extend
projections-frém the wheels or expand the diameter
of the wheel itself, actuators were used that
include gear mechanisms or camming means such as
those disclosed in U.S. Patent Nos. 4,773,889 and

15 4,601,519, Thus, it is desirable to have a wheel
fhat expands when little or no resistance is applied
to the vehicle or wheel assembly and without a
complicated mechanism to effect the change.

SUMMARY OF THE INVENTION

20 A vwheel assembly in accordance with the
present invention expands in response to centrifugal
force that results from rapid acceleration or high
rates of speed. Such a wheel assembly includes an
axle having a first end and a second end; a first

25 hub joined to the axle at or near the first end; a
second hub supported by the axle; and a web spanning
between and joined to the first hub and the second
hub, having a central portion movable outwardly from

- the axle in response to centrlfugal force induced by

30 rotatlon of the wheel assembly.



30 rotation of the wheel assenbly. - 2-

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective
vi ew of a'toy vehicle including a pair of expandable rear wheel 5
assenblies in accordance with the present invention; Fig. 2
I's a perspective view of the vehicle in Fig. 1 wth the rear wheel
assenblies in an expanded node; . Fig. 3 is an expl oded
perspective view of 10 a wheel assenbly in accordance with the present

i nvention; . . Fig. 4 is a crogs~-sectional view of a hub
conponent of the wheel assenbly taken along line 4-4 in Fig. 3; 15

Fig. 51s a cross-sectional view of the wheel assenbly in an unexpanded

7 is a cross-sectional
view of a 20 traction pad assenbly taken along line 7-7 in Fig. 5;

Fig. 8 is a plan view of @i?hggtigfé persgbééﬁbbevW%hso&Sﬁf%by!n t he wheel

0y i an TEEREHIGRIEHIoR GR°RRaBRAMRRY V|1 0T LNe el

assenbly of the ) resenf _invention; 2 Fi g. IS an
el evat i onal viéﬁFB*c%Eelﬁﬁﬁudlng_§h8€9roP FF&PaﬁdéglﬁiEﬁég V%&ﬁ ine 9-9;
Fig. 10 is s crassembliesnidh ateordanee with hecprasent imvendriongur ati on

B T keI
vehicle in Fig. 1 with the rear wheel assemblies in
an expanded mode;

Fig. 3 is an exploded perspective view of

10 a wheel assembly in accordance with the present
invention;

Fig. 4 is a cross-sectional view of a hub
‘component of the wheel assembly taken along line 4-4
in Fig. 3;

15 . . Fig. 5 is a cross-sectional view of the
wheellassembly in an unexpanded mode;

Fig. 6 is a cross-sectional view of the
wheel assembly in an expanded mode;

Fig. 7 is a cross-sectional view of a

20 traction pad assembly taken along line 7-7 in Fig.
5;

Fig. 8 is a plan view of a sheet of
flexible webs useful in the wheel assembly of the
present invention; '

25 Fig. 9 is an elevational view of the web
sheet of Fig. 8 as viewed from line 9-9;

Fig. 10 is a cross-sectional view of an
alternative web configuration in accordance with the
present invention; and

30 Fig. 11 is the web of Fig. 10 in an
expanded mode.
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- 3- DETAI LED DESCRI PTI ON OF THE DRAW NGS To the
extent reasonable and practical, - the sane elenents which appear in the
‘vari ous figures will be identified by the same reference 5 nunber .
Figs. 1 and 2 illustrates a renpotely controlled toy vehicle 20

I ncluding a chassis 22 and any suitable on-board notor (not

Il lustrated) which Is preferably battery powered and capable of 10
reversing directions such as Mabuchi series 260 or 280 notors. A
hand- hel d dual joy stick renote. . contxyoet device 24 is also illustrated
as a preferred node for operating the vehicle 20 froma di stance

"and for activaDETAIZLED QRSCRIRTIONOE THE QRAWENGS y 15 of one anot her.
The vehicle 20 includes a pair of front wheel s 28 and a pair of rear
wheel ‘assenblies 30. The front wheels 28 of the |IIustrated enbodi nent
are standard toy V\/neel s (Tatthe ewhentedgagonableand PLAFLIFAMy t he not or

to drive the venellsamd. elénﬂents wlﬁiémrsiiéa&e Bvbewlé reat soushe front wheel s

28 coul d be used to r|ve It he ve 20 .and coul d repl aced
with the rear WHEMFeR %é%Qﬁ%gg the fﬁ?%mfe£ﬁ¥?ﬂ8?, t he
vehicl e cams benmﬂhnﬁ.on mhlch 25 wheel assenblies 30 act as paddl e wheels

to propel the boat Il -apa 2 iliustrated s thgeRig! ed |eft and

ri ght rear wheel asse | es are essentla same” and can be

driven in the feantgallnd rtamereehirlec?? oknetuding %e%‘&?ﬁ?é?yzﬁyai‘ﬁe dual
joy stick renmpighy @iitdble on-boé]ﬂi afieboe (xh\@tvsmﬁée:aeeap whishand

travel in rever assenbl ncl u essentially
the same conpoﬂegntpareafﬁf%m %\/\é}é ery p?‘é%’r' e?l? dcamdﬁﬁg ®F hgl'e enbodi ment
i-llustratawd i n reversing directions such as Mabuchi series 260 or
280 motors. A hand-held dual joy stick remote
control device 24 is also illustrated as a preferred
mode for operating the vehicle 20 from a distance
and for activating at least two wheels independently
15 of one another.
- The vehicle 20 includes a pair of front
wheels 28 and a pair of rear wheel assemblies 30.
The front wheels 28 of the illustrated embodiment
are standard toy wheels that do not receive any
20 power from the motor to drive the vehicle 20. 1In
alternative embodiments, the front wheels 28 could
be used to drive the vehicle 20 and could be .
replaced with the rear wheel assemblies 30 described
below. Further, the vehicle can be a boat on which
25 wheel assemblies 30 act as paddle wheels to propel
the boat in water.

- The illustrated left and right rear wheel
assemblies 30 are essentially the same and can be
driven in the forward or reverse direction or

30 separately by the dual joy stick remote control 24
to enable the vehicle 20 to turn and travel in
reverse. Each wheel assembly 30 includes
essentially the same components and both are
represented in the single embodiment illustrated in



- 4- . Figs. 3 through 9. An axle is generally indicated by reference
nunmeral 34 and incl udes vari ous conponent parts to define a free end
‘36, and an end 38 proxi mte the vehicle chassis 22. The proximate 5 end
38 engages a drive gear 40 which is operatively positioned within the
"vehicle chassis 22 and neshed with the notor to transfer power to the
axl e 34. The illustrated axle 34 includes a netal rod 44
press-fit into the drive gear 40 and 10 extending horizontally outward
fromthe side of the, . vehicle chassis4 22. The rod 44 is also press-fit
into a free end hex bushing 46 and a proxi mate hex bushing 48. In this
confi gur at i on Filegs.r & thirough ext erkis axbe 1§ gémerahly hindicatedheel
assenbly 30, e end of t he
rod 44, and t%&PpFOXIﬁB hex {?g$| h%@g ﬂﬁhi&ﬂé& égfaéiﬁd of the rod 44
and extend5||ﬂﬂmnqn?ﬂﬁﬂﬁﬁﬁ¥§ to d%#kﬁ%l% ﬁEP?cF%% Wi RWAtARNEDr i ve gear

40 (Fig. 30 prikimate the velFiéI@dleA@éléhEZIOdI‘lQélebuﬁmﬂﬁé is a
hol | ow shaft 50 havi ng a snoot MFfrICtign out.er, gfac and a
hox. Shanod oAb EheRs TR dintve geat AONRIE e orefRbiPElyanart 50

engages- t he hgositioredhritgsimnthe ovelhbslei chassiis r22l anqd mesheédshi ngs 25

46 and 48, ang ﬂ‘ﬁ* \ﬁ-fqhe oLo A&O ?T@aﬁ%féﬁ mttéoﬁme axigé shightly shorter

t han t he Iengfﬁ assenb so that the free end
hex bushing 46 part'rlamyllm‘ém%e%@ %ﬁelw wdesdaoretad hol | ow

shaft 50. 30 roq 44 presédeifeiResttns @hwegéaﬁewndnanex bushi ng 46
t hat extends beyond ,t%e hol | ow sh t 50 t%g& ted a %I xed hub

assenbl y 35 hBXTRPAPT HRrizomtally guty aﬂrgﬂtﬁkehﬁb 80°EThB®i nner hub
56 has a hex- vehichhagleassbat22l opbelngd624thatalsbspness-fhé hex 35

bushi ng 46 fOGJ%Q?%&afrégtéﬁéoﬂeﬁhﬁﬁgﬁiﬂe 46Tgﬁd a proximate hex
bushing 48. In this configuration the rod 44"
extends most of the length of the wheel assembly 30,

15 the free end hex bushing 46 is at the free end of
the rod 44, and the proximate hex bushing 48 is at
the end of the rod 44 and extends into the vehicle
chassis 22 to be adjacent the drive gear 40 (Fig.
5).

20 Fitted over the rod and bushings is a
hollow shaft 50 having a smooth, low-friction outer
surface and a hex-shaped bore extending therethrough
such that the hollow shaft 50 engages the hex.
bushings and rotates with the rod 44, hex bushings

25 46 and 48, and drive gear 40. The hollow shaft 50
is slightly shorter than the length of the rod and
bushing assembly so that the free end hex bushing 46
partially extends beyond the free end of the hollow
shaft 50. _

30 On the portion of the free end hex bushing
46 that extends beyond the hollow shaft 50 there is
fitted a fixed hub assembly 56 having an inner hub
58 and an outer hub 60. The inner hub 56 has a hex-
shaped central opening 62 that fits over the hex

35 bushing 46 for coaxial rotation therewith. The
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- 5- outer hub 60 is frustroconical in shape and slightly | ar ger

than the inner hub 58 such that the inner hub 56 can be nested in the
‘outer hub 60 and the two can be secured together with four screws 66 or
any other 5 suitabl e neans. - Between the proxi mate end 38
of the axle 34 and the fixed hub 56 there is positioned a second

and proxi mate sliding hub assenbly 70 havi ng an I nner hub 72 and an
outer hub 74 that are shaped, 10 fitted, and screwed together in a :
nesti ng manner simlar to.the fixedshabs 58 and 60. The
il lustrated sliding hub assenbly 70 is not joined directly to the axle

34 and i s abl eodter hubneoeibefmestrobenpcali int shape andt gdightdy34 and 15
the fixed hub PRESd | ¥naf éﬁgayﬁﬁethﬁuﬁl :] gachulehat th@S$aRRkY né® i ncl udes
W

a central, lo i On openi ng nat en agg t he snDoth outer
surface of theb6 Canhb@l@ﬂﬁEﬁﬁfinSGheTﬁBtﬁEbhHBeﬁPang &r kWpy ca

i ncludes triangsll gécsPegetsgétnéli ¢ith) fourestedwsg066 orvwang! wtherh t hat
their contact olnts na|nta|n t he concentric arr angenent of the

sliding hub meaRF-and the axle 34 without exposing unnecessary
hub surface area t oBehween| tha5proximatel éndad8ecof theczdssi ve

friction and r;gtg*&t HBV§§§FE ﬁhﬁngstQﬁe%é 1sa§b§1%ioned a second Both

hub assenbl i es™ I ncl'Ude an tic or ber traction ring 80
fitted over thand PrOXlEéFPpﬁéiﬂé§gtB“@hﬁ&ﬁ@@bﬂﬂaaplBﬁvﬁpgtﬁQ'wheel

ﬁsge”b|bﬁs 30 fﬂﬁér Hubh$2Uaﬁ&paﬁdadtﬁﬁdhuand4t&hﬂQ ambnsmapedﬁﬁw on the
ubs en us n_wat e £i.on rin e t
Ebﬁ#??ngaf‘ﬂesﬁe fVefe t?g eRe %ﬁ%ﬂ%y maliflal® 11 0O 10

aidin anni ng the distance
bet ween the flsEﬂllar tbubhes £dxieldy hidsa 58 amd $i0i.di ng hub assenbly 70 are

35 a nunber of resilieph"gh9 3¢ rAted$1d a3WeS b adldehbly 70 is
not ﬁoined directly to the axle 34 and is able to
move between the proximate end of the axle 34 and

15 the fixed hub assembly 56 because the sliding hub
assembly 60 includes a central, low friction opening
that Qiil not engage the smooth outer surface of the
hollow shaft 50. The hub opening preferably
includes triangular spacers 78 (Fig. 4) directed

20 inwardly such that their contact points maintain the
concentric arrangement of the sliding hub assembly
70 and the axle 34 without exposing unnecessary hub
surface area to the axle 35 that could cause '
excessive friction and restrict movement along the

25 axle 34. _

| Both hub assemblies include an outer
plastic or rubber traction ring 80 fitted over their
peripheries to enhance traction of the wheel
assemblies 30 when in the unexpanded mode and to

30 minimize wear on the hubs. When used in water, the

traction ring 80 may include fins to aid in
propelling the vehicle 20.

Spanning the distance between the fixed
hub assembly 56 and the sliding hub assembly 70 are

35 a number of resilient webs 90 arranged substantially
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-6 parallel to the axle and with a slight gap between them The
webs 90 are preferably joined to one anot her at their ends by
integrally nolded rins 92 for ease of assenbly. The webs 90 are joi ned
to the 5 hub assenblies by placing the rins 92 between the . inner and
outer hubs and screw ng the hubs together to clanp the webs 90 in place
(Figs. 5 and 6). Further, the webs 90 and rins 92 can be nolded in a
flat piece that is wapped around the inner hubs to 10 define a
cylindrical tire (Figs. 8 and 9). . To - g .secure the ends of the flat sheet
of webs 90 to the I nner hubs, tabs 94 are nolded at the ends of the
rims 92 and fiparaylent eoathet amagahacesnh% slight gap ibetarednibs.

Sui tabl e web 90, materjals._i rat r Th

webs 90 experlgﬂ%% a @gﬁtyﬁ uggﬁ F%? g§e%e%QP§§t3Eé%'s S rove them ©
out war dl y whenanbothehest theiraendsbby iintegraldy meddedsaimse Lhds of the

webs 90 af G| EhEEdoEOaEQ%mB‘i'_?S PRleY welbe 'éfbr%&fef Joiefbd 3D weatral

portions of the we move outwardly from he axl e 34 which results

in the explnsi BRboRsepBblies Wyeplagifgnithe §Gm&|§ﬁeﬁﬁﬁweﬁﬂa§ﬂ&5 90 al so
transfer rotatignak Eﬁace&tiaﬁ.-ombhe afnkiX@d:rléWing thea MM lhodetHer t he

sliding hub asg enb nce,.25 _ there,is. |i | engagenent

bet ween t he h%& §Eﬁuye§fsgﬁbﬁ¢ ?& &ﬁﬁ‘#ﬁ' axﬁé%équs 999 To
provi de bendi nBuothele hhleswebsi 0 and addzisr 82 caw ibpumelided in e webs 90
may have a flue' %%%C'i:ﬁ%% ;i.%mr%g,p@ad RN e {Hne HRiBLL 30

to-end, or have | ts In_t transverse zones_or notches of
reduced we® thﬁﬁﬁhé?sanﬁh’&é&dﬁ'l‘-cal tire {iFigs i # A& Bos FPto provide
| ocal i zed bendsBgure thienehide @Fsithed flat\ahbeti lofC e 9@ Hes thet abl e

inner hubs, tabs 94 are molded at the ends of the
rims 92 and fitting into a matching recess 96 in the
inner hubs. Suitable web 90 materials include

15 Kraton and Hytrel.

T _ The webs 90 experience a centrifugal force
that tends to move them outwardly when the wheel
assembly is rotated. Because the ends of the webs 90
are joined to the hubs, only the unrestrained,

20 central portions of the webs 90 move outwardly from
the axle 34 which results in the expansion of the
wheel assembly 30 diameter. The webs 90 also
transfer rotational forces from the fixed hub
assembly 56 to the sliding hub assembly 70 since

25 there is little frictional engagement between the
sliding hub assembly 70 and the axle 34.

To provide bending of the webs 90 in
desired configurations, the webs 90 may have a
uniform cross-section and bend uniformly from end-

30 to-end, or have joints in the form of transverse
zones or notches of reduced web thickness molded or
machined in the webs 90 to provide localized bending
in the desired outward direction. Other suitable



7 joints include pleats, hi nges, and pivots. The webs 90 may be

relatively rigid wth bending only at the joints. In the
‘enbodi ment illustrated in Figs. 1- 5 . 9, outer joints 102 are forned in
the webs 90 to be adj acent to the hub assenblies. A pair of spaced
apart inner web joints 104 define a relatively flat contact zone 106
when the webs 90 bend outwardly. The illustrated contact zone 106 is
further defined 10 by an increased web thickness that adds mass which

is subject to centrifugal. force-and tends.40 enhance t he outward pul
on the center of the webs 90 away fromthe axle 34.

Opti onal tracmbmnqsuﬁnd]nﬁeamlé&tsedhin@eiB and pirotesnt aThezwabsl106 to
provide | NcredtehdiPBe rejatiGliy FRyPA 0L gé'ﬂdfﬁ NGh1y CaECeHeO"
|ve e we

I ncr eased ion re esir d The mass
of the tracti aPigeefs 110 is subject to web- bendi ng centrifugal force

The pads are illustrat edlﬂothéseﬂ@b@ﬂxnéﬂevipnuashﬁ@'BSdaM rraqsbelmade of
pl astic rubber_ or ot her sgé%a | e ter Fi gs.

5 t hrough %7 t Pt HeHARIAYD %E%u %ﬁm? Ut %é% 52%6 %OMPFh an
integral ly nolaEhcesrp tabtid 2hub asgesblies hr cdigpaiebof| spad:ed and engaged

to snap 25 qﬁﬁ%r t kn an
alternative e%%ﬂgﬂﬁen not ﬂéfﬂ?%ug??ga%ﬁ?ﬂét erg%%glve%y 12 or a
simlar aapithtzene pl o Waen vFRe ¥ebex?nkeRd gBtVﬂ591Yhe

traction pad He ifl AkdErdtedDyontactozéhy 106MshfuBthetxiefrdfAeahen

T16. Thi 98 | B i ierra s e FalekBRtR hiatoanas BasacHbifR o "the
webs 90 as thdﬁesubjé¢ustoatedthefegalofombehand tendsotbdenyhnnérlcal web
(not illustratgll Gkddd pif13en £ﬁé%éﬂeepa9fléﬂe'éeLQegenwagl ement t hat

nmoves
from the axle 34.

Optional traction pads 110 can be secured

15 to the contact zone 106 to provide increased mass,
wear resistance, and either reduced or increased
traction relative to the webs 90, as desired. The
mass of the traction pads 110 is subject to web-
bending centrifugal force. The pads are illustrated

20 as being chevron-shaped and may be made of pléstic
rubber or other suitable materials. As illustrated
Figs. 5 through 7 traction pads 110 are secured to
each web 90 with an integrally molded snap tab 112
pushed through web slot 114 and engaged to snap

25 retainer 116 that prevents puli out.

In an alternative embodiment (not
illustrated), the snap tab 112 or a similar
component is provided with an extension so that the
traction pad 110 is able to move outwardly from the

30 axle 34 when centrifugal force is applied before
being restrained by snap retainer 116. This
embodiment of the traction pad 110 can be used with
the webs 90 as they are illustrated herein or with a
solid cylindrical web (not illustrated) so that the

35 traction pad 110 is the only element that moves



outwardly fromthe axle 34 to expand the effective di aneter of the
wheel assenbly 30. The webs 90 are al so intended to exert a
fesilient force that tends to urge the sliding hub 5 assenbly 70 away from
the fixed hub assenbly 56. This resiliency is due to the web materi al
and shape, as well as the clanping of the webs 90 bet ween the inner
and outer hubs of the hub assenblies which maintains the webs 90 in a
flat or 10 unexpanded node when not in use or when running at a
relatively | ow speed._ Thus, the wehs 90 gerd to remain flat and urge
the sliding hub assenbly 70 away fromthe fixed hub assenbly 56, and
yﬁt rﬁlld ] bbendWath@rﬁkpmt&hpurklbhe4shbdbmpdnd3tﬁgﬁsﬁﬁ?cﬁHVéB t owar d
the fixed hub ggsse n I Gl centrifugal force is

appl i ed. 81§m£23¥ g%owgﬁhgﬁ%glt gggﬁﬁﬁﬁ.%%'centrifugal force on
the webs 90 it may be deFheaWebst §0pare @ads® intendes Ha@xentars such as a
coil spring (npps29ient! Fotceaicpd ReNds @0FUrYee tndB13d ihgdhad bet ween
t he chassis 22 and %he sl i di ng hub aiignbhé 70. Ige spring partially
count eract2 t hBSFERPLYeP AYR¥e fgom the fixed, hukyasgemil «d ot herwi se
need to be Thiseresid iencyedsr duegdio fthiec sred matierialnan® , the 25
central porti OQnQEet,hSSWWA 9Q Wl LYY %év‘kyfdh:%e webglod OVer

vel ocities. _The "hub "assenbl'1 €s ‘and Webs are renovably
mount ed to thebgkweepsthe janex and sutexghuhse of theydwdnbly can be |
cleaned. 30 aggembliesVWdichhhathedlinds THE ebd) 9teSH Pt A se I'S

mounted on a vehicle chassis 22 and the ,nmotor is activated, drive gear

40 appl i edCa t YPg¥RARdes migde when not 4p Msey on When gFURMING A \A 56, webs
90, and the relakitely Now speedll y THus,Thihe twatgu®0 dimek@5 rotation

causes a Centrkgﬂgih E&% eah% %gﬁethEh%liding hub assembly 70
away from the fixed hub assembly 56, and yet Will
‘bend outwardly to pull the sliding hub assembly 70

15 toward the fixed hub assembly 56 when sufficient

centrifugal force is applied.

- To enhance the effect of centrifugal force
on the webs 90 it may be desirable to provide a
resilient means such as a coil spring (not

20 illustrated) positioned over the axle 34 and between
the chassis 22 and the sliding hub assembly 70. The
spring partially counteracts the resilient force of
the webs 90 which would otherwise need to be
overcome by centrifugal force. In this manner, the

25 central portion of the webs 90 will move outwardly
at lower velocities.

The hub assemblies and webs are removably
mounted to the axle 34 by screw 118 so that the
assembly can be cleaned.

30 When the wheel assembly 30 described above
is mounted on a vehicle chassis 22 and the motor is
activated, drive gear 40 applies a torque to rotate
the axle 34, fixed hub assembly 56, webs 90, and the
sliding hub assembly 70. This torque-induced

35 rotation causes a centrifugal force to act on the



-9 - webs 90, the thick contact zone 106, and the traction pads
110, which pulls the central portions of the webs 90 away fromthe axle
*34 which in turn pull's the sliding hub assenbly 70 toward the fixed 5
hub assenmbly 56 and results in the dianeter of the wheel assenbly 30
expandi ng. This effect is enhanced when the wheel assenblies 30 are on
a snooth or gravel surface where gaining traction is difficult
because the wheel assenblies 30 accelerate 10 nuch nore quickly with a
greater centrifugal force. to mm-< @-€drag racer's rear wheels.

Shortly after the vehicle 20 begins to nove and the wheel assenblies
30 obtain ful lwebs 90 atheothikkhcohbagtagoner18ée, anflethei ght of the 15

vehi cle 20 andide:{sa: padh! 1i§r C@nf&éﬁ‘rﬁsﬂlbw:ﬁaecentrawepar%oa\ser cormes

sone of the torque IS a ﬂEurgﬁi t he sliding
hub assenbly 7®f the wekg ?BWBY’EIYt ﬁE°EhE§§|§Xé2 36u‘f’h§8 1RoMHRE

expansi on of t 1r@eehea§§eabhq Hupnaseempiy! 780towaedathe fEwetther, any
obstacles in t path o

h d al
cause the 3’ EPaﬁ%?@?Lﬁ¥ gﬁeaﬁﬂeggsgggﬁngg g%338§%§g%%%eg g&g%ﬁ o0
t hei r unexpandeldeabdassembly 30 expandings tWbisepEfeet2dsbuil ds speed, the
25 Centrlfugghhggéggswﬁgg eﬁeoahﬁgf &Qgﬁhbﬁiéﬁngb'ﬁ§e3gn a eventually

cause greater expansion an e vehicle travg},r indefinitely on
expanded wheelsmoothg5cg5pVed § ErfFFﬁsVFSFngPﬁang TPaCEAOAfect of

the wheel expagsipicistt BebAGEeathet WReethasbenbpded 30 ackedarate he

| ar ger wheel di angter transf ar fr, gi ven axle
rotationat®  TUGE BRFEy 1y Witk a grﬁhhgg & wk tJé’é'se F% 30 is
mounted on a to mbwac andwageraperéper&aﬁsWhGeBS@peI t he boat through 35

the water. Wien the whegho283¢RiELe30tReCPeRARN@S20 begins to

move and the wheel assemblies 30 obtain full®”
traction with the play surface, the weight of the

15 vehicle 20 and the resilient force exerted by the
webs 90 overcomes some of the torque that is applied
by the motor and urges the sliding hub assembly 70
back toward the chassis 22, but some nominal
expansion of the wheel assembly diameter will

20 remain. Further, any obstacles in the path of the
vehicle 20 will slow it down and also cause the
diameter of the wheel assemblies 30 to move toward
their unexpanded mode.
_ As the vehicle 20 bullds speed, the

25 'centrifugal forces acting on the wheel assemblies 30
eventually cause greater expansion and the vehicle
20 will travel indefinitely on expandéd wheel
assemblies as illustrated in Fig. 2. One effect of
the wheel expansion is to increase the vehicle speed

30 because the larger wheel diameter transfers more
linear velocity from a given axle rotational
velocity.

When the wheel assembly 30 is mounted on a

boat in water it operates to propel the boat through

35 the water. When the wheel assembly 30 accelerates



- 10 - or reaches a high rate of rotation it will expand as

descri bed above and cause a "rooster tail" of water spray behind the
‘boat. Naturally, web shapes orientations, and configurations wll

affect 5 operation in water and one skilled in the art wl| be abl e
to produce desired results in view of the t eachi ngs herein.

Figs. 5 and 6 illustrate the chassis 22 of Fig.1 with the addition of a
kick stand 120 that 10 rai-ses the rear wheel assenblies 30 up to permt
their unresisted rotation.. When the wheelo.- - assenblies 30 expand enough
to make contact with the play surface (Fig. 6) the vehicle accel erates

rapi dly. The korkreagheésl20highpirakealdfy mared-tlyltld- tePaniadsi de of

the chassis 22 égc&—t{gted' VO Bha cauéw\wwi-a’ayicéxeéﬁm-d Jhamtde vehicle
20 noves ormar |ﬁ§% 1Q and 11 illustrate an

alternative SPragphbebindgihe Rartoo YR ¥ s (Wl PRARSFH D pl eats 20

130 whi ch per nokrientatinsgf atdae cmrmrgairamrdns)rwﬂfl affedthe web 90
outwardly from_the xIe 34 du J wheel

assenmbl y 30 i s°Pera FSPaP@HW %f ffF 1%}con |guraf|on can be
used with the bheablassmmmmecdqmm geisﬁctsbudww ebhdkeor with two

fi xed hub asse S nBEC {5 e web 90 will nove outwardly w t hout
one hub novi ng Edabh np% ser tg&?he ot her._ Further, u5|n this

configuration, a single &igsndB and e ldaetkata dhe chassis, 2206 the
nul tiple webs g@q.hl vaithatdé iadditiorFidrs .a kidk agnd, 1zmrt1ea<arrp| e.

Inder st andPng BAFesoTRe Fear Wik Fasennt {EFNE P kS Befpfe) 005
under st ood theher@hmaalsnadnnnﬁatxnn(nuﬂhﬁnItnﬁaWnﬁ¢bus to those 35
skilled in theatbnplies 30 expand enough to make contact with the

play surface (Fig. 6) the vehicle accelerates

rapidly. The kick stand 120 is pivotally connected

‘15 to the underside of the chassis 22 so that it pivots

upward and rearward when the vehicle 20 moves

forward.

Figs. 10 and 11 illustrate an alternative
web configuration 90 having first and second pleats

20 130 which permit movement of the central portion of
the web 90 outwardly from the axle 34 due to
centrifugal force when the wheel assembly 30 is
rotated (Fig 11). This web configuration 90 can be
used with the wheel assembly 30 components described

25 above or with two fixed hub assemblies because the
web 90 will move outwardly without one hub moving
closer to the other. Further, using this
configuration, a single cylindrical web can be used
in place of the multiple webs 90 illustrated in

30 Figs. 1 through 9, for example.

The foregoing detailed description has
been given for clearness of understanding only, and
no unnecessary limitations should be understood
therefrom, as modifications will be obvious to those

35 skilled in the art. '



W claim 1. A wheel assenbly conprising: an
axl e having a first end and a second end; 5 “H(MUHHH!HHM””"'
fixed to the axle at the first end; a sec aany g
supported by the axle; and a web spanni ng between and j oi ned
to the first hub and the second hub, and having a central 10 portion
novabl e outwardly fromthe axle in response to centrifugal force

i nduced by rotation of the wheel assenbly. 2. The
wheel assenbly of claiml. and . .furt har <conprising: 15 a
second web spanni ng between and j oi ned to the first hub and the second

hub, and havi nge aclaim: central portion novable outwardly fromthe axle in
response to centrifugal force,i d t i einge [ NE Wheel
assermbly. 20 i 3.2 Qﬁ%gsmﬁgéFﬁgggeE%pgggflgléin11 in whi ch
the web conpri ses: an axle hayingsaf §irgtgrRg ARE 2866P™ub t owar d

t he firstehab in response to centrifugal force induced by
rotation of the wheel asse Q§senb|y

of claim1®in mhichatggg§§bg§8nﬁéﬁggsF° the akle ath%hﬁggﬁ?sfor
bendi ng outwarehd@;fromthe axle in response to centrifugal force. 30
5. The wheel assenbly gof ScLghl hub"supportBidC byt theValk1leS e | 1 ent.
a web spanning between and joined to the
first hub and the second hub, and having a central
10 portion movable outwardly from the axle in response
to centrifugal force induced by rotation of the

wheel assembly.

2. .The wheel assembly of claim 1 and
further comprising:

15 ] a second web spanning between and joined
to the first hub and the second hub, and having a
central portion movable outwardly from the axle in
response to centrifugal force induced by rotation of
the wheel assembly.

20 3. The wheel assembly of claim 1 in
which the web comprises:
means for urging the second hub toward the
first hub in response to centrifugal force induced
by rotation of the wheel assembly.

25
4. The wheel assembly of claim 1 in
which the web comprises:
means for bending outwardly from the axle
in response to centrifugal force.
30 5. The wheel assembly of claim 1 in

which the web is resilient.



- 12 - 6. The wheel assenbly of claiml in——whieh—the—

web conpri ses: means for urging the second hub.awa r

sthe first hub. 5 7. The wheel assenbly of cl I ui ml“‘“‘
whi ch the web conpri ses: joint nmeans for bend s x
central portion of the web noves outwardly fromthe axle.

8. The wheel assenbly of claiml in 10 which the web conpri ses:

a transverse zone of reduced web t hi ckness that bends as the central
portion of the web. noves outwardly.12. - 9. The wheel
assenbly of claim1l in 15 which the web conpri ses: a zone

of additi?naL mass for eehancThg wheeloassemdlyoofnehaiwnf 1t he central
portion of the we nt.rLfugal force. 10. The
wheel assemm3VQﬁ£kI%P%1qgﬁnégﬂsgaﬁééh ?he web conpri ses:

first and second spaced mgans fernurgingsthe secgpdpbrbi AW2XNEXE® i ning a
contact zone t{yeL epetdeehub. whi ch engages a play surface when the

central portion of the web noves outwardly fromthe axle. 25
11. The wheel assenbly of claim1l in whi ch the web conpri ses:
5 7. The wheel assembly of claim 1 in

which the web comprises:
joint means for bending when the central
portion of the web moves outwardly from the axle.

8. The wheel assembly of claim 1 in
10 which the web comprises:
a transverse zone of reduced web
thickness that bends as the central portion of the
web moves outwardly. '

9. The wheel assembly of claim 1 in
15 which the web comprises:
a zone of additional mass for enhancing
outward movement of the central portion of the web
due to centrifugal force. ' |

10. The wheel assembly of claim 1 in
20 which the web comprises:
first and second spaced apart joint means
for bending and defining a contact zone therebetween
" which engages a play surface when the central
portion of the web moves outwardly from the axle.

25 11. The wheel assembly of claim 1 in
which the web comprises:
first and second spaced apart joint means
for bending and defining a contact zone therebetween



first and second spaced apart joint neans for bending finin
contact zone therebetween Tﬂ T m ull
‘whi ch engages a play surface when the central portion x ,

outwardly fromthe axle; - and a traction pad joined to t he
contact zone 5 of the web. 12. The wheel assenbly of claim
1 and further conprising: means for noving the second hub
toward the first hub to nove the central portion of the web 10
outwardly fromthe axle. - - - .= 13-%3. The wheel assenbly of claiml
in . which the second hub is novabl e between the second end of the

axl e and t he fihisth [gngages farplry surfaeppvhersthgscentral a
plurality of gy o rasé GfePOhdvés outW@raly FESRStherafBelt aini ng
coaxi al alignmnent of the second hub and the axle. 14.
The wheel asséﬂ%ﬁy of claim1lin whi ch the hubs each conprise: 20

I nner and outer nesting pottractiohepadchoined whocthé heonthastokohke web are
secured. 15. A notorized vehicle conprising:

a chassisF _°f the web. a drive nmechanismcarried by the chassis; 25

an axle rotatably joined to the drive

12. The wheel assembly of claim 1 and
further comprising: '
means for'moving the second hub toward the
first hub to move the central portion of the web
10 outwardly from the axle.

13. The wheel assembly of claim 1 %n
which the second hub is movable between the second
end of the axle and the first hub and further
comprises:

15 ' a plurality of inwardly directed points
having means for maintaining coaxial alignment of
the second hub and the axle.

14. The wheel assembly of claim 1 in
which the hubs each comprise:
20 inner and outer nesting portions between
which the ends of the web are secured.

15. A motorized vehicle comprising:

a chassis;

a drive mechanism carried by the chassis;

25 an axle rotatably joined to the drive

mechanism, the axle comprising a first end and a
second end;

a first hub fixed to the first end of the
axle:



mechani sm the axle conprising a first end and a second end;
a first hub fixed to the first end of the axl| e:

- 14 - a second hub supported on the axle; Hmmw!u:um"lwum _
a web spanni ng between and joined to the first hub and c *
and having a central portion novable outwardly fromthe axle in

response 5 to centrifugal force induced by rotation of the axl| e.

16. The vehicle of claim15 and further conprising: 10 a
second web spanni ng hetween and joined 14--to the first hub and the second
hub, and having a central portion novable outwardly fromthe axle in

response to centrifugal @aoseeonddhubdshpported on the axle;hanskl| e. 15
17. The vehicle of clai i LG h Lt ' '
g %ﬁﬁu %p‘é’ﬁhﬁbﬁg ?:%gween ‘Q?xlﬁr ?t D the

. means for urging the secon t owar Y ub in response to
centrifugal fof&estnhubeand thepgeceong: hyk ofnchdaying a cenptral

18. The vehi chereiofl Ab¥ablel ButhiatalyN€rom theeRxa@En $REponse
means for gen Lng ou%mard

ly_fromthe | e in _respon 0 centrifuga
force. cen rlff§¥1Tﬁ8r98hF@%écﬁp By, ERtas ﬁﬁfc % he
axle. .
16. The vehicle of claim 15 and further
comprising:
10 a second web spanning between and joined

to the first hub and the second hub, and having a
central portion movable outwardly from the axle in
response to centrifugal force induced by rotation of
the axle.

15 17. The vehicle of claim 15 in which the
web cohprises:
means for urging the second hub toward the
first hub in response to centrifugal force induced
by rotation of the axle.

20 18. The vehicle of claim 15 in which the
" web comprises:
means for bending ocutwardly from the axle
in réspénse to centrifugal force.

19. The vehicle of claim 15 in which the
25 web is resilient.

20. The vehicle of claim 15 in which the
web comprises:

means for urging the second hub away from
the first hub.



25 web is resilient. 20. The vehicle of _
t he web conpri ses: means for urgi ng th;lm II'H I

“from the first hub.

21. The vehicle of claim 15 in which the web conprlses.

joint nmeans for bending when the certral portion of the web noves
outwardly fromthe axle. 5 '22. The vehicle of claim15 in
whi ch t he web conpri ses: a transverse zone of reduced
web thickness that-bends as t he cenftbat portion of the web noves

out wardl y. 10 The vehicle of claim15 in which the

web conpri ses: 21. T%Pi%ﬁk#@#eaﬂﬁl?l%ﬁﬁl1535% vhichnkhfci ng

out war d novemwab(goﬂggagégqral portion of the web due to centrifuga
force. 15 The vehj clgﬁof cIaJ%% n mhlcF ﬁg web
conpri ses: 3°*?§§Te§ﬁ@ %X AP ?ejﬁfﬂ ans

for bendi ng ampbrtsfomiof) mem}amovmeomtmmmvmm the akileh engages a
pl ay surface when the central 20 portion of the web noves outwardly from

t he axl e.
5 22. The vehicle of claim 15 in which the

web comprises:

a transverse zone of reduced web thickness
that bends as the central portion of the web moves
outwardly.

10 23. The vehicle of claim 15 in which the
web bomprises:
a zone of additional mass for enhancing
outward movement of the central portion of the web
due to centrifugal force. '

15 24. The vehicle of claim 15 in which the
web comprises:
first and second spaced apart joint means
for bending and defining a contact zone therebetween
which engages a play surface when the central
20 portion of the web moves outwardly from the axle.

25. The vehicle of claim 15 in which the
web comprises:

first and second spaced apart joint means
for bending and defining a contact zone therebetween

25 which engages a play surface when the central

portion of the web moves outwardly from the axle;
and

a traction pad joined to the contact zone
of the web.



25. The vehicle of claim15 in which the - web conprises:

first and second spaced apart joint neans for bending a
~contact zone therebetween 25 which engages a play surface HWHmﬂH“‘
portion of the web noves outwardly fromthe axle;

traction pad joined to the contact zone of the meb

- 16- 26. The vehicle of claim 15 and further

conpri si ng: means for noving the second hub toward the

first hub to nove the central portion.efighe web 5 outwardly fromthe

axl e. 27. The vehicle of claim 15 in which the second
hub further conprises: 26. The vehigle|efatlaimel5iandrfuytherect ed

poi nts havi ﬂg¥g§h§(N' nalntalnlng coaxi al allgnnent of 10 the second
hub and the axle The vehlcle # m 15 | whi ch the
hubs each conpri se: means for T%M%Pgaﬁﬁeoﬁ?%?n eg? E°HSF?| RE bet ween

whi ch the end cfirdte il tc meveree central portion of the web
5 outwardly from the axle.

27. The vehicle of claim 15 in which the
second hub further comprises:
a plurality of inwardly directed points
having'means for maintaining coaxial alignment of
10 the second hub and the axle.

28. The vehicle of claim 15 in which the
hubs each comprlse'

inner and outer nesting portions between
which the end of the web is secured.



